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Terms & Definitions

ARI

Average Recurrence Interval — The “average” or expected value of the
periods between exceedances of a given rainfall total accumulated over
a given duration. It is implicit in this definition that the periods between
exceedances are generally random.

Amended OSD

Revised OSD design from the original SSDA scheme

Scheme
Means the Building Management Statement prepared by TfNSW and
BMS which outlines the mechanism for managing the operational interfaces
between the OSD Lot(s) and the Station Lot(s)
Means the Basis of Design Report undertaken by USDTS Design team
BOD . . . oo . .
to provide summary of basic design criteria and design requirements.
An application made for the development of the Sydney Metro under the
CssSli Critical State Significant Infrastructure provisions of the EP&A Act 1979
(as amended)
CNDC Crows Nest Design Consortium responsible for development of Stages
2 and 3 Detailed Design for Crows Nest Station.
DRAINS Stormwater Drainage System design and analysis program.

Integrated OSD
Design

Means the design concept prepared by the OSD Design team which
integrates a commercially viable OSD with the Metro Station

Metro Station

Means the functional areas necessary for the efficient and effective use
and operation of the Sydney metro at the location the subject of this
document

Exhibited OSD
Scheme

OSD design as per SSDA application prepared by Metron in Stage 1

OosD

Means the development of air space over each site acquired to enable
the Sydney Metro project; also known as Over Station Development
where the site is a Station

OSD Developer

Means the entity awarded the rights to commercially develop the OSD
Lot(s).

Means the works to be provided by the STME and TSE Contractors and

OSD Enabling designed by the CNDC Design Team to fully enable the subsequent
Works
development of the OSD
Means the spaces created by volumetric title that accommodates the
0SD Lot(s) functional areas necessary for the efficient and effective use and
operation of the OSD. The OSD Lot(s) may be further subdivided to
create lots specific to different uses
PME Probable Maximum Flood, the flood resulting from Probable Maximum

Precipitation.

© Sydney Metro 2020
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Pre-Existing The previously existing site, prior to any demolition or diversion works

Site undertaken for the Sydney Metro Station.

PSD Permissible Site Discharge of stormwater runoff stipulated by Council.
The scope of the Project as determined by the NSW Government as a

Reference result of the Project Definition Phase. The Reference Design consists of

Design the Reference Scope and technical requirements prior to the Stage 1
Design.

ssSD An application made for the development of the OSD under the State

Significant Development provisions of the EP&A Act 1979 (as amended)

Stage 1 Design

The scope of the Project as determined by the NSW Government as a
result of the Project Reference Design Phase. The Stage 1 Preliminary
40% Design phase follows on from the Reference Design.

Station Lot(s)

Means the spaces created by volumetric title that accommodates the
functional areas necessary for the efficient and effective use and
operation of the Metro Station

Means the Stations, Mechanical and Electrical Works undertaken by the

STME Contract STME Contractor
STME .
Means the contractor appointed under the STME Contract
Contractor
Sydney Metro
(Metro) Means the overall Sydney Metro network
SMDO Means the Sydney Metro Delivery Office set up by TINSW
Sydney Metro | Means the former North West Rail Link, i.e. the project between
Northwest Cudgegong Road, Rouse Hill and Chatswood (inclusive)
S¥d“ey Metro Means the proposed metro railway between Chatswood and Bankstown,
City & . . .
including the Sydney Metro Harbour Crossing.
Southwest

Sydney Trains

An organisation formed out of RailCorp from the NSW rail industry reform
process. Sydney Trains serves Sydney customers. NSW Trains serves
intercity and regional customers.

TINSW

Means Transport for NSW (a New South Wales government agency
constituted under the Transport Administration Act 1988 (NSW)) (ABN
18 804 239 602), the Principal under this Agreement.

Transfer Level

Means the uppermost level to be constructed by the STME Contractor
and at which level design responsibility for the performance of the OSD
transfers from the OSD Design team to the CNDC Design team

TUFLOW

(Two-dimensional Unsteady FLOW) is a two-dimensional (2D) and one
dimensional (1D) flood and tide simulation software. It simulates the
hydrodynamics of water bodies using 2D and 1D free-surface flow
equations.

TSE Contractor

Means the contractor appointed to undertake the TSE Works

© Sydney Metro 2020
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Definition

Means the design and construct contract for the tunnels, station
TSE Works excavations, cross passages and associated civil works components of
the Sydney Metro City and Southwest

Means the works to be performed by a major works contractor under a
Project Deed.

Works
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Executive Summary

This report supports a concept State Significant Development Application submitted to the
Department of Planning and Environment for the Over Station Development (OSD) at Crows
Nest Metro Station.

The OSD concept drawings were prepared by Sydney Metro for the OSD at Crows Nest in
support of the concept SSD Application and in response to the Secretary’s Environmental
Assessment Requirements (SEARSs) issued for the project on 26 September 2018. The OSD
scheme submitted in November 2018 for public exhibition has been amended in the following
manner:

¢ Site A land-use changed to Commercial
e Site B land-use changed to Residential

¢ Reduction in the envelope of Site A from two separate towers to a single stepped tower
form

e Gross floor area (GFA) allocations revised for all three sites.

This report specifically outlines amendments to the flooding and stormwater strategy for the
OSD concept drawings since the Crows Nest OSD concept SSD Application was on public
exhibition.

The Crows Nest Station precinct is located between the Pacific Highway and Clarke Street
(eastern side of the Pacific Highway) and Oxley Street and south of Hume Street, Crows Nest.
The Over Station Development is primarily situated above the Sydney Metro station and
separated in to 3 separate areas, Site A, B and C.

The Crows Nest Station site is susceptible to 100-year ARI and PMF flooding. Therefore, the
proposed entrances servicing the OSD and Metro Station must be designed to prevent the
ingress of floodwater.

Since public exhibition of the Crows Nest OSD concept SSD Application, the North Sydney
LGA-Wide Flood Study model was made available to CNDC for the Stages 2 and 3 Detailed
Design of Crows Nest station. The resolution of this model was increased and the revised
building footprint, civil roadworks and proposed stormwater upgrades were modelled. The
model was updated according to the more recently published Australian Rainfall and Runoff
2016 (AR&R2016) guidelines for flood estimation. The flood model was simulated for both the
existing and post-development scenarios to define flood levels and velocities in the vicinity of
Crows Nest Station. Flood protection levels for the revised OSD and station entrances were
determined and a flood impact assessment has been undertaken to visualise flood level and
velocity impacts caused by proposed works to ensure compliance with Sydney Metro -
Chatswood to Sydenham SPIR REMM FH9. The impact of increased rainfall intensity due to
climate change was assessed according to AR&R2016 procedures.

Based on the more detailed flood assessment, the recommended definition of flood protection
put forth in the public exhibition version of Crows Nest OSD concept SSD Application has
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been revised. The flood protection level was previously defined as the larger of the PMF flood
level and 300 mm higher than the surveyed existing ground level for all entrances into the
station, tunnel and OSD. This definition has been revised for the following reasons:

e Based on the CNDC Stage 2 Crows Nest station design, only one OSD egress stair is
interconnected with the underground railway infrastructure. The rest of the OSD
entrances either lead up to storeys above the ground floor or are not connected with
the underground rail infrastructure and therefore do not require onerous flood
protection

¢ Providing flood protection by setting entrances 300 mm above the surveyed existing
ground level does not account for the possibility of the proposed Civil level at the
entrance threshold being higher than the surveyed level. In this case, less than
300 mm freeboard would be achieved.

The new flood protection level requirement for entrances into underground rail infrastructure
is to be defined as the larger of the PMF flood level and 300 mm higher than the surrounding
finished ground level (i.e. proposed Civil level at the threshold) or sufficient to prevent local
flash flooding entering the underground structures. For other entrances which do not lead to
underground railway infrastructure, including a number of OSD entrances, the required flood
protection level is the larger of the PMF flood level and the surrounding finished ground level
(without freeboard).

As per the Exhibited OSD Scheme, the station design will make stormwater provisions for the
future OSD development. The station designers must allow the OSD to be constructed after
the station becomes operational with no impact on Metro operation. The physical provisions
for drainage connections and infrastructure below the Transfer Level are planned to be
undertaken as part of the station works under the CSSI Approval. This strategy is aimed at
reducing the potential for future disruption to the Metro Station and surrounding areas should
the OSD construction be delayed after the completion of the station.

The revised detention strategy for the Amended OSD Scheme proposes that all detention
tanks are accommodated within the OSD buildings. The Exhibited OSD Scheme proposed an
underground detention tank on Clarke Lane which has now been removed. Stormwater
detention modelling has been undertaken to determine preliminary tank sizing requirements
to meet North Sydney Council’'s Permissible Site Discharge requirements. These tanks will be
located within each of the Over Station Buildings.

The removal of the podium deck and green roof at Site A in the Amended OSD Scheme has
facilitated revisions to the water quality strategy. Green roof installations will likely be required
for sections of roof area at Sites A, B and C. North Sydney Council has also advised CNDC
of revised water quality improvement targets. These targets are to be achieved through a
range of measures including the incorporation of roof gardens, rainwater harvesting tanksand
other suitable treatment measures. In-ground proprietary units and litter baskets will be
provided as part of the station works that will assist the water quality strategy for the OSD.

© Sydney Metro 2020 Page 9 of 53
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1.0 Introduction

1.1 Purpose of this report

This report supports the Response to Submissions Report (Submissions Report) for the
concept State Significant Development application (concept SSD Application) submitted to the
Department of Planning, Industry and Environment (DPIE) pursuant to Part 4 of the
Environmental Planning and Assessment Act 1979 (EP&A Act). The concept SSD Application
is made under Section 4.22 of the EP&A Act.

Sydney Metro is seeking to secure concept approval for a mixed use development comprising
three buildings above the Crows Nest Station, otherwise known as the over station
development (OSD). The concept SSD Application seeks consent for building envelopes and
land uses, maximum building heights, maximum gross floor areas, pedestrian and vehicular
access, circulation arrangements and associated car parking and the strategies and design
parameters for the future detailed design of the development.

The station and public domain elements form part of a separate planning approval for Critical
State Significant Infrastructure (CSSI) approved by DPIE on 9 January 2017.

As the development is within a rail corridor, is associated with railway infrastructure and is for
commercial premises and residential accommodation with a Capital Investment Value of more
than $30 million, the project is identified as State Significant Development (SSD) pursuant to
Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and Regional
Development) 2011 (SRD SEPP). The development is, therefore, State significant
development for the purposes of Section 4.36 of the EP&A Act.

A Flood Assessment and Stormwater Management Plan Report (2018) was prepared as
Appendix W of the Environmental Impact Statement for the concept SSD Application to
specifically respond to the Secretary’s Environmental Assessment Requirements (SEARS)
issued on 26 September 2018. Following Exhibition of the Environmental Impact Statement,
the design of the OSD has responded to issues raised in submissions. The purpose of this
report is to identify those changes in the Amended OSD Scheme and to assess the impacts
of changes with regards to flood impact and storm water management.

1.2 Changes between the Exhibited Scheme and Amended Scheme

In response to the submissions made on the Exhibited Scheme, the following changes have
been made to the concept SSD Application under what is termed the Amended Scheme:

¢ Changes to the building envelope

e Changes in proposed land use on each site
e Reduction in car parking numbers

e Inclusion of an articulation zone

e Clarification on the provision of social infrastructure
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¢ Amendments to the Design Guidelines.

These changes are described in further detail in Chapter 7 of the Submissions Report. The
western elevation of the Amended Scheme is shown below, with a summary of the changes
between the Exhibited Scheme and Amended Scheme provided in the table below.
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Figure 1-1 — West elevation of the building envelope under the Amended Scheme, showing CSSI Approval (pink)
OSD components (blue) and articulation zone (hatched)

Table 1-1 Changes to overall concept scheme per site under the Exhibited Scheme and Amended Scheme
(excluding station GFA)

‘ Exhibited Scheme! ‘ Amended Scheme'

Site A

Land Use Residential? Commercial

GFA 37,500m? 40,207m?

Max height - top of roof (RL) 183 175.6

Max height - top of services zone (RL) | 188 180

FSR - OSD 9.67:1 10.4:1

Non-residential FSR - OSD 0.7:1 10.4:1

Car parking 125 46
© Sydney Metro 2020 Page 11 of 53
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Exhibited Scheme' Amended Scheme!

Site B

Land Use Tourist / visitor Residential
accommodation

Max height - top of roof (RL) 155 155

Max height - top of services zone (RL) | 155 158

GFA 15,200m? 12,685m?2

FSR-0OSD 8.12:1 6.8:1

Non-residential FSR - OSD 8.12:1 0.1:1

Car parking 25 55

Site C

Land Use Commercial? Commercial?

Max height — top of roof (RL) 127 127

Max height — top of services zone (RL) | 432 132

GFA 2,700m?2 3,031m?

FSR - 0OSD 4.44:1 4.9:1

Non-residential FSR - OSD 4.44:1 4.9:1

Car parking 0 0

1 GFA figures exclude GFA attributable to the station and station retail space approved under the CSSI approval

2 The Exhibited Scheme included a provisional option for social infrastructure GFA to be located on Site A or Site C inclusive

of the GFA figures nominated above.

The revised concept SSD Application (SSD-9579) under the Amended Scheme seeks approval for

the following:

e  Maximum building envelopes for Sites A, B and C, including street wall heights and setbacks as
illustrated in the plans prepared by Crows Nest Design Consortium for Sydney Metro at Appendix

A to the Submissions Report

e Maximum building heights:

* Site A: RL 175.60 metres or equivalent of 21 storeys (includes two station levels and

conceptual OSD space in the podium approved under the CSSI Approval)

* Site B: RL 155 metres or equivalent of 17 storeys (includes two station levels and
conceptual OSD space approved under the CSSI Approval)

» Site C: RL 127 metres or 9 storeys (includes two station levels and conceptual OSD space
approved under the CSSI Approval).

© Sydney Metro 2020
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Note 1: the maximum building heights defined above are measured to the top of the roof slab and
exclude building parapets which will be resolved as part of future detailed SSD Application(s)

Maximum height for a building services zone on top of each building to accommodate lift overruns,
rooftop plant and services:

e Site A: RL 180 or 4.4 metres
e Site B: RL 158 or 3 metres
e Site C: RL 132 or 5 metres.

Note 1: the use of the space within the building services zone is restricted to non-habitable floor space.

Note 2: for the purposes of the concept SSD Application, the maximum height of the building envelope
does not make provision for the following items, which will be resolved as part of the future detailed SSD
Application(s):

*  Communication devices, antennae, satellite dishes, masts, flagpoles, chimneys, flues and
the like, which are excluded from the calculation of building height pursuant to the standard
definition in NSLEP 2013

* Architectural roof features, which are subject to compliance with the provisions in Clause
5.6 of NSLEP 2013, and may exceed the maximum building height, subject to
development consent.

Maximum gross floor area (GFA) of 56,400 square metres for the OSD comprising the following
based on the proposed land uses:

* Site A: Commercial office premises - maximum 40,300 square metres
* Site B: Residential accommodation - maximum of 13,000 square metres

e Site C: Commercial office premises - maximum of 3,100 square metres.

Note: GFA figures exclude GFA attributed to the station and station retail space approved under the
CSSI Approval

minimum non-residential floor space for the OSD across combined Sites A, B and C of 43,505
square metres

the use of conceptual areas associated with the OSD which have been provisioned for in the Crows
Nest station box (CSSI Approval) including areas above ground level (i.e. OSD lobbies and
associated spaces)

a maximum of 101 car parking spaces on Sites A and B associated with the proposed commercial
and residential uses

modulation and expression of built forms within an articulation zone extending to the property
boundary

loading, vehicular and pedestrian access arrangements
strategies for utilities and services provision

strategies for managing stormwater and drainage
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e a strategy for the achievement of ecological sustainable development
e apublic art strategy
e indicative signage zones
e adesign excellence framework
o the future subdivision of parts of the OSD footprint, if required.
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2.0 Scope of Assessment

This report specifically outlines amendments to the flooding and stormwater strategy for the
Amended OSD Scheme since the Crows Nest OSD concept SSD Application was on public
exhibition in November 2018.

The assessment includes identification of the infrastructure required to service the amended
OSD design, however the physical provisions for drainage connections and infrastructure
below the Transfer Level are planned to be undertaken as part of the station works under the
CSSI Approval. This strategy is aimed at reducing the potential for future disruption of footpath
access should the OSD construction on Site A and Site B be delayed after the completion of
the station and Site C.

The following tasks were also undertaken as part of this report:

¢ Review of relevant legislation, policies and guidelines associated with stormwater
management

e Review of Local Government Authorities Regional Flood Studies
e Review of METRON Stage 1 Design

e Consultation with Sydney Metro’s station design team in relation to flood modelling and
mitigation and station stormwater design and management, (conducting Stage 2
Design)

e Identification of amendments to the OSD stormwater management strategy
e Amended estimation of OSD on-site detention volumes and configurations.

It is important to note that the stormwater management and flood mitigation measures within
the proposed Crows Nest station leads the context for the assessment of flood impacts and
stormwater management plans for the OSD.

Table 2-1 provides a summary of interfaces and responsibilities between the CSSI Approval
and the concept SSD Application. Relevant references are made throughout this report to the
preliminary design undertaken by Sydney Metro’s station design team to provide context for
the concept proposal and the indicative OSD design.
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Interface Details

Flood Sydney Metro are responsible for Detailed flood modelling has been
modelling undertaking a flood assessment for the | undertaken by Sydney Metro in
new station and public domain, under accordance with the CSSI Approval to
the terms of the CSSI Approval. assess the flooding impacts and inform
flood protection levels of the proposed
OSD. Outcomes and features of the
detailed flood assessment are broadly
discussed within this report
Stormwater Sydney Metro are responsible for A stormwater management plan for the
management | providing a stormwater management station design has been undertaken in
plan for the station, station retail and accordance with the CSSI Approval and
public domain areas within the site area | broadly discussed in this report. A
including in-ground stormwater asset Stormwater Management Plan for the
modification/installation under the CSSI | OSD is detailed within this report
Approval. The concept SSD Application | adopting the design criteria identified
is responsible for stormwater through preliminary authority liaison as
management of the proposed OSD part of the CSSI Approval.
including rainwater collection, storage,
treatment and discharge to in-ground
infrastructure.
Authority Sydney Metro are responsible for Preliminary authority liaison with
liaison undertaking authority liaison (Sydney Sydney Water and Council has been

water and North Sydney Council) for
the development (Station and OSD).

undertaken by Sydney Metro with the
principles and outcomes of the liaison
discussed within this report.

2.1 Appendices

The Appendices from the Exhibited OSD Scheme (EIS Appendix W version P07 Dated
November 2018) have been reviewed for suitability in the Amended OSD Scheme. Refer to

Table 2-2.

Table 2-2 Summary of Changes to Appendices

Appendix

Appendix A Sydney Metro — Crows Nest Reference | To be discontinued. Refer to Figure 4-4,
Design Information Table 4-3 and Table 4-4 for updated
information. The Reference Design
information has been replaced by Stage
2 Design information.
Appendix B Summary of the OSD Entrance Levels To be discontinued. Refer to Table 4-4
for updated information.
Appendix C Pre-Existing and Proposed Catchment Information superseded by Appendix B
Plan of this report
Appendix D Pre-existing Drainage Infrastructure Information still current and valid
Appendix E Crows Nest DRAINS Data Information superseded by Appendix C
of this report
Appendix F Over Station Development Rainwater Locations of rainwater tanks and
Tank & Detention Tank Locations detention tanks at Site A to be

© Sydney Metro 2020
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Appendix
determined by OSD Developer.
Locations of rainwater tanks and
detention tanks at Site B still current
and valid.
Appendix G Proposed Over Station Drainage This Appendix has not been made
Strategy available to review
Appendix H Podium Level Green Roof Drainage To be discontinued. Information no
Schematic longer valid.
Appendix | Typical On-Site Detention System for This Appendix has not been made
Site A, Band C available to review
Appendix J MUSIC Data Information superseded by Appendix D
of this report
Appendix K North Sydney Council Correspondence | Updated correspondence from Council
included in Appendix E of this report
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3.0 Relevant Standards and Guidelines

3.1 Australian Standards

AS/NZS 1477 - 2006 - PVC Pipes and Fitting for Pressure Application
AS 1657 - 2013 - Fixed platform, walkway, stairways, and ladders
AS/NZS 2033 - 2008 - Installation of Polyethylene Pipe Systems

AS 2200 - 2006 - Design Charts for Water Supply and Sewerage

AS 2566.1 - 1998 - Buried Flexible Pipelines - Structural Design

AS 2601 - 2001 - The Demolition of Structures

AS/NZS 2638 - 2011 - Gate Valves for Waterworks Purposes

AS 2941 - 2013 - Fixed Pump set installations

AS/NZS 3500 - 2015 - Plumbing and Drainage

AS 3725 - 2007 - Design for Installation of Buried Concrete Pipes
AS/NZS 4129 - 2008 - Fittings for Polyethylene Pipes for Pressure Purposes
AS/NZS 4130 - 2009 - Polyethylene Pipes for Pressure Purposes

AS 5200.000 - 2006 - Plumbing and Drainage Products

BCA 2016 - Building Code of Australia

WSA 01 - 2004 - Water Supply Code of Australia

WSA 02 - 2014 - Gravity Sewerage Code of Australia

WSA 03 - 2011 - Water Supply Code of Australia

WSA 04 - 2005 - Sewage Pumping Station Code of Australia.

3.2 Guidelines

Australian Rainfall & Runoff

Austroads Waterway design. A Guide to Hydraulic design of Bridges Culverts and
Floodways.

3.3 RMS Specifications

RMS 3552 Subsurface Drainage Pipe (Corrugated Perforated and Non-Perforated
Plastic)

RMS D&C 3557 - Flexible Strip Filter Drains
RMS D&C 3058 - Aggregate Filter Materials for Subsurface Drainage
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RMS Q6 RMS Specification D&C Q6 - Quality Management System
RMS D&C R11 - Stormwater Drainage.

3.4 Council Standards

North Sydney Development Control Plan 2013
North Sydney Council, Performance Guide for Engineering & Construction

North Sydney Council, Infrastructure specification for roadworks, drainage, and
miscellaneous works 2016/2017

Development Control plan 2002 and Area Character Statements.

3.5 Reference Documents

North Sydney LGA Flood Study Final Report - North Sydney Council - Febuary 2017
(NSFS)

Sydney Metro - City & Southwest - Civil Design Report - Crows Nest Station - Stage
1 Design - Underground Stations Design & Technical Services - January 2018

Sydney Metro - City & Southwest - Technical Services Hydrology and Drainage -
Chatswood to Sydenham Dive - Reference Design - TINSW - October 2016

Sydney Metro - City & Southwest - Technical Services - Utilities Diversion - City -
Reference Design - TINSW - August 2016

Sydney Metro - City & Southwest - Technical Services - Civil, Structural, Geotechnical
and Hydrology Report - definition design - TINSW - August 2016

Sydney Metro - City & Southwest - Technical Services - Northern Corridor Report -
Reference Design - TINSW - Febuary 2017

Sydney Metro - City & Southwest - Technical Services - Sydney Metro Trains Facility
(South) - Civil, Structural, Geotechnical and Hydrology Report-Definition Design-
TfNSW - Febuary 2017

Sydney Metro - City & Southwest - Chatswood to Sydenham Environmental Impact
Statement (EIS) - May 2016

Sydney Metro - City & Southwest - Performance Requirement Brief (PRB) - Over
Station Development (OSD) Enabling works, Crows Nest Station-Draft, Revision 0.3
March 2017

Sydney Metro City & southwest Chatswood to Sydenham - Construction Traffic
Management framework (CTMF) - Version 4.5 18 April 2017.
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4.0 Flooding

Crows Nest station is situated on the Pacific Highway in Crows Nest, which is the highest point
in the catchment draining to Middle Harbour. The Crows Nest station site is highly urbanised
and the streets have a steep gradient. Given the highly impervious nature of the Site
surrounds, it is expected that storms of a “flash flood” nature would produce the worst-scenario
flooding outcome around the proposed station.

Since public exhibition of the Crows Nest OSD concept SSD Application, the North Sydney
LGA-Wide Flood Study model has been made available to CNDC for the Stages 2 and 3
detailed design of Crows Nest station. The resolution of this model was increased and the
Stage 2 revised building footprint, Civil roadworks and proposed stormwater upgrades were
modelled. The model was updated according to the more recently published Australian
Rainfall and Runoff 2016 (AR&R2016) guidelines for flood estimation. The flood model was
simulated for both the existing and Stage 2 post-development scenarios to define flood levels
and velocities in the vicinity of Crows Nest Station. Flood protection levels for the revised OSD
and station entrances were determined and a flood impact assessment has been undertaken
to visualise flood level and velocity impacts caused by proposed works to ensure compliance
with Sydney Metro - Chatswood to Sydenham SPIR REMM FH9. The impact of increased
rainfall intensity due to climate change was assessed according to AR&R2016 procedures.

It is important to note that the Amended OSD scheme’s revised land-use, reduction in building
envelope and GFA have no bearing on the flood modelling, because flooding is mostly
confined to the adjacent road corridors. Rather, changed flooding outcomes since the
Exhibited OSD scheme are mostly a result of:

e Updates to the North Sydney LGA-Wide Flood Study model to increase modelling
resolution. This has allowed for better visualisation of flowpaths around the full
perimeter of Crows Nest station and OSD. Previously, due to the coarse nature of the
North Sydney LGA-Wide Flood Study model, flood extents were not defined at all on
Pacific Highway

e Crows Nest station design development from Stage 1 to Stage 2, including changes to
the architectural layout of station/OSD entrances, Civil roadworks/footpath levels and
proposal to upgrade the stormwater network.

The following sections describe the flood modelling methodology used by SMEC, including a
fit-for-purpose review undertaken of this model, model results and design outcomes informed
by flooding requirements.

4.1 Received Flood Model

The North Sydney Local Government Area (LGA) Flood Study (WMAwater, 2017) model was
provided to CNDC by North Sydney Council (NSC) to use as the base case flood model for
defining flood behaviour in the vicinity of Crows Nest Station. The objective of the North
Sydney LGA Flood Study (WMAwater, 2017) was to investigate local overland flooding and
mainstream flooding to determine the nature and extent of the flood hazard over the entire
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LGA. It is acknowledged that this Flood Study model represents the best estimate of flood
behaviour in the North Sydney LGA. Key features of the model are described in Table 4-1.

Table 4-1 North Sydney LGA Flood Model Characteristics

Consultant WMAwater

Industry Standards Floodplain Development Manual (2005) and Australian Rainfall
used and Runoff Guidelines 1987 (AR&R1987)

Year Developed February 2017

Hydrologic Modelling | DRAINS
Software Used
Rainfall-Runoff ILSAX
Modelling Approach
Depression Storage Paved Area: 1mm
Supplementary Area: 1mm
Grassed Area: 5mm

Soil Type (Horton 3
Infiltration Curves)
Routing Method Kinematic Wave Equation

Hydraulic Modelling TUFLOW
Software Used

Hydraulic Model TUFLOW.2013-12-AC-w64 (Double Precision)
Build

Hydraulic Model Grid | 2 m

Resolution

SMEC undertook a thorough review of the North Sydney LGA Flood Study model to determine
whether it was fit for purpose for defining flood behaviour in the immediate vicinity of the OSD.
A number of justifiable changes were made to the LGA Flood Study model as described in
sections 4.2 and 4.3.

4.2 Hydrologic Model Review

Aside from the following adjustments, the inherited LGA Flood Study hydrologic model was
unchanged:

e The sub-catchment delineation in the LGA Flood Study model was coarse in the
upstream reaches of the catchment where the OSD is located. As such, the flood
extent in the LGA Flood Study was not defined on the Pacific Highway adjacent to
Sites A and B. SMEC split “NSB002”, “NSB003” “NSB004” and “NSB005” sub-
catchments into smaller sub-catchment areas to enable the visualisation of overland
flow paths upstream of the station and in adjacent road corridors (refer Table 4-1). This
was necessary to provide flood protection levels at the site of the OSD around
entrances and egress points leading underground.
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[ Crows Nest flood model sub-catchment
s NSC Flood Study model sub-catchment
e——= Stormwater Network

Figure 4-1 Sub-catchment delineation in the vicinity of Crows Nest station.
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The LGA Flood Study did not assess storm durations shorter than 15 minutes. SMEC
added the 5 minute and 10 minute storm durations to the DRAINS model and
determined that the 5 minute storm duration was critical storm event for Crows Nest
Station. This resulted in a marginal increase in flows at Crows Nest station compared
to the flows generated by the LGA Flood Study DRAINS model

The LGA Flood Study DRAINS model was originally developed using AR&R1987
procedures. CNDC upgraded the model to AR&R2016. This also resulted in a marginal
increase in flows at Crows Nest station compared to the flows generated by the LGA
Flood Study DRAINS model.

4.3 Hydraulic Model Review

Aside from the following adjustments, the inherited LGA Flood Study hydraulic model was
unchanged:

The TUFLOW model resolution was increased by adjusting the 2D cell size from 2 m
to1m

The extent of the LGA Flood Study TUFLOW model was trimmed such that the
downstream boundary is 400 m downstream of Crows Nest station. This vastly
reduced the model computational time

The TUFLOW model build was upgraded to TUFLOW.2018-03-AB (Single Precision)
to utilise the TUFLOW HPC solver with GPU hardware

The TUFLOW grid orientation was realigned to match the orientation of the gridded
streets and overland flow paths through buildings in the vicinity of Crows Nest station

Detailed site survey and breaklines in the gutter inverts (issued to SMEC on
30/08/2019) were read into the TUFLOW model to represent the ground topography
for existing conditions around Crows Nest station

Pipe elements in the LGA Flood Study model less than 450 mm in diameter were
assumed fully blocked. CNDC activated these pipe elements to visualise flood impacts
resulting from upgrading the stormwater network in the vicinity of Crows Nest station

Some 1d network branches were discontinuous near the site of interest in the LGA
Flood Study TUFLOW model. This was rectified by SMEC

Some inlet pits in the vicinity of Crows Nest station were moved to the gutter invert
captured in the detailed site survey and the ground elevation at the pits was lowered
using a “SXL” flag to ensure pit inlet capacity was not underestimated

AR&R2016 inlet blockages were applied to inlet pits in the vicinity of the station (refer
Table 4-2)
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Table 4-2 AR&R2016 pit inlet blockages adopted in the vicinity of Crows Nest station

AR&R2016 DESIGN ADOPTED
INLET TYPE TYPE OF STRUCTURE BLOCKAGE1 BLOCKAGE

Kerb inlet only 0-20% 20%
i _EN0O, o,
Sag kerb inlets Grated inlet only 0-50% 50%
. . Capacity of kerb opening o
Combined inlets with 100% blockage of grate 50%
Kerb inlet only 0-20% 20%
H _EN°O, o,
On grade kerb Grated inlet only 0-50% 50%
inlets 10% blockage of combined
Combined inlets inlet capacity on continuous 10%
grade

e A post-development TUFLOW scenario was made to represent the Civil Works
associated with the Crows Nest station for undertaking a flood impact assessment.
The date of issue of the Civil design modelled in TUFLOW is 30/08/2019

e Stormwater upgrades for the local roads surrounding Crows Nest station were
modelled as part of the post-development TUFLOW scenario. The modelled
stormwater network was based on the design discussed in Section 5.4 (dated
15/10/2019).

These changes to the inherited flood model were made to better represent the topography
and stormwater system capacity in the vicinity of the Site. This in turn has allowed SMEC to
estimate flow conveyance in the road corridors more accurately near the Site. The flood levels
did not change significantly as a result of the changes made to the inherited flood model.

4.4 Modelling Results

Figures showing depth, velocity, flood level impact and velocity impact mapping are provided
in Appendix A.

441 Flood Depth

The flood depths for the Amended OSD scheme are similar to those reported for the Exhibited
OSD scheme.

Given the positioning of the Site at the top of the catchment and steep gradient of the adjacent
roads, the 1% AEP flood depths in the gutter next to the Site are typically less than 150 mm,
with the exception of an undrained sag on Pacific Highway adjacent to Site A where the gutter
flow depth in the design scenario is 200 mm. Similarly, the PMF flood depths in the gutter next
to the Site are typically less than 250 mm with the exception of the Pacific Highway undrained
sag next to Site A, where the PMF flood depth in the design scenario is 320 mm.

" AR&R2016 Book 9, Chapter 6, Table 9.5.1 — Suggested Design and Severe Blockage Conditions for Inlet Pits Book 6,
Chapter 6.
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4.4.2 Flood Level Impacts

Flood level impacts were not previously assessed for the Exhibited OSD Scheme.

For the Amended OSD scheme, 1% AEP flood level impacts are shown in Figure 4-2. As per
Sydney Metro — Chatswood to Sydenham SPIR REMM FH9, 1% AEP flood impacts up to 50
mm are acceptable.

It is noted the OSD building footprint covers the same surface area as the existing site. The
adverse flood impacts are therefore not a result of flow obstructions related to an increased
building footprint occupying the Site, rather by regarding the roads and footpaths near the Site.

Proposed regrading of Hume Street near the intersection with Pacific Highway will direct an
additional 0.15 m3/s of flow along Hume Street that would otherwise bypass and continue
flowing north-west along Pacific Highway. A large portion of this flow will be captured by the
upgraded stormwater system along Hume Street and Clarke Street. Flood level impacts
greater than 50 mm are observed in the road corridor along Hume Street as a result of the
road level being lifted and the flood level being lifted with it. However, as demonstrated in
Figure 4-3, the flood depth increase is less than 50 mm across the site, demonstrating
compliance with Sydney Metro - Chatswood to Sydenham SPIR REMM FH9.

The proposed regrading of Clarke Lane has reduced the flood extent on the lane itself but has
resulted in a new flood extents along the boundary of 28-34 Clarke Street (corner of Oxley
Street and Clarke Street). However, the flood depth at the property boundary is very shallow
in the design scenario (less than 50 mm) and the building would not experience above-floor
inundation.

The proposed regrading/lifting of Hume Street between Pacific Highway and Clarke Street has
caused flood impacts greater than 50 mm in the road corridor, as well as new flood extents
along the boundary of 28 — 34 Clarke Street (corner of Oxley Street and Clarke Street).
However, the flood depth at the property boundary is very shallow in the design scenario (less
than 50 mm) and the building would not experience above-floor inundation.
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Figure 4-2 1% AEP flood level impacts in the vicinity of Crows Nest Station.
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Figure 4-3 1% AEP flood depth impacts in the vicinity of Crows Nest station.
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4.4.3 Flood Velocity Impacts
Flood velocity impacts were not previously assessed for the Exhibited OSD Scheme.

The percentage change in flow velocity from the existing scenario to design scenario was
mapped to determine if there were any locations subject to new scour risk as a result of the
Works. Where existing flow velocities are greater than 1 m/s, all surfaces experiencing a
velocity increase are paved and resistant to scour. Percentage changes in absolute velocities
less than 1 m/s are not considered significant.

4.4.4 Changes to Inundation Time

Changes to inundation time were not previously assessed for the Exhibited OSD Scheme.

As per Sydney Metro — Chatswood to Sydenham SPIR REMM FH9, a maximum increase in
time of inundation of 1 hour in the 1% AEP flood event is acceptable. The critical storm duration
in the vicinity of the Site is short (5 — 15 minutes) and there is very little flood attenuation
occurring due to the steep and paved nature of the catchment. As a result, time of inundation
as a result of the Works would not increase.

4.5 Flood Planning Requirements

Sydney Metro — Chatswood to Sydenham SPIR REMM FH10 states that, where feasible and
reasonable, station and service entrances to underground stations must be set above the
greater of the 1% AEP flood level plus 500 mm freeboard or the PMF. This requirement
contradicts the public exhibition version of the Crows Nest OSD concept SSD Application,
which states that flood protection levels for all station and OSD entries are to be determined
as the maximum of:

e The PMF flood level
¢ 300 mm above the surveyed ground level at the entrance thresholds.
SMEC identified the following with this flood protection definition:

e It was assumed in the exhibited scheme of the Crows Nest OSD that the OSD, metro
tunnel and station were all interconnected. However, based on the amended design,
only one OSD egress stair will be interconnected with the underground railway
infrastructure (OSD_01 shown in Figure 4-4). The remainig OSD entrances would
either connect with above ground floor levels of the OSD or are not connected with the
underground rail infrastructure and therefore do not require additional flood protection
requirements

e Providing flood protection by setting entrances 300 mm above the surveyed existing
ground level does not account for the possibility of the proposed Civil level at the
entrance threshold being higher than the surveyed level. In this case, less than
300 mm freeboard would be achieved.
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4.5.1 Sydney Metro City and Southwest Design Criteria

The Criws Nest station design adopted a flood protection level for all entrances, ventilation
openings, tunnel portals and other openings into underground railway infrastructure as the
maximum of:

e The PMF flood level; and

e 300 mm above the surrounding finished ground level or sufficient to prevent local flash
flooding entering the underground structures. At the station entrances, this
requirement must be met by sloping the surface away from the threshold and not by a
step.

The PMF flood depth at the boundary of Sites A, B and C never exceeds 300 mm. This
indicates that the governing flood protection level for all entrances, ventilation openings, tunnel
portals and other openings into underground railway infrastructure is 300 mm higher than the
surrounding finished ground level or sufficient to prevent local flash flooding.

The surrounding finished ground level refers to the proposed Civil level at the site boundary.
Surrounding finished ground levels were sampled directly adjacent to the upstream side of the
station entrances.

Flood protection levels were determined at a number of locations around the perimeter of the
Site for entrances into underground railway infrastructure based on the architectural Revit
model issued for coordination on 17/10/2019 (refer Figure 4-4 and Table 4-3). A number of
additional accesses to underground infrastructure have been added since the Stage 1 design
upon which the Crows Nest OSD SSD Application was based.
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Figure 4-4 OSD Entries and Egresses to the underground Crows Nest station.
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Table 4-3 CNDC Stage 2 Design Finished Floor Levels of entrances into underground rail infrastructure
and provided freeboard. Comparison provided to Exhibited Flood Protection Level (FPL).

SURROUNDIN | FINISHED
G FINISHED FLOOR COMPARISON
ENTRY TYPE GROUND LEVEL TO EXHIBITED
LEVEL (SFGL) | (FFL) (M FPL
Entrance not
osp o1 | OSDEgress 1557 | 9263 92.93 300 | present in Stage
(Site B) 1 Desi
esign
FPL =88.48 m
Pacific AHD
Highway FFL = 87.84m
STN_1 Entrance and 88.2 88.23 88.44 210 AHD
Access Hatch Flood barrier
required.
Access Hatch Entrance not
STN_2 ! 85.84 86.03 86.35 320 present in Stage
(Site A) ;
1 Design
Egress Stair 1 Entrance not
STN_3 9 85.92 86.11 86.45 340 present in Stage
(Site A) 1 Desi
esign
Egress Stair 2 Entrance not
STN_ 4 9 85.96 86.14 86.44 300 present in Stage
(Site A) .
1 Design
Egress Stair 1 Entrance not
STN_5 9 94.57 94.61 94.91 300 present in Stage
(Site B) .
1 Design
Earess Stair 2 Entrance not
STN6 | 9 9422 | 94.25 94.55 300 | presentin Stage
(Site B) .
1 Design
Access Entrance not
STN_7 Delivery Hatch | 93.97 94.28 94.85 570 present in Stage
(Site B) 1 Design
FPL=9447m
AHD
Egress Stair 3 FFL =94.56 m
STN_8 (Site B) 93.18 93.53 93.83 300 AHD
300 mm internal
step provided
FPL=88.92m
c S AHD
larke Street _
STN_10 | Entrance 88.44 | 88.38 88.59 210 | FFL=89.00m
AHD
(Escalator)
No additional
flood protection
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SURROUNDIN | FINISHED

G FINISHED FLOOR COMPARISON
ENTRY TYPE GROUND LEVEL TO EXHIBITED
LEVEL (SFGL) | (FFL) (M FPL
measures
required.
Clarke Street Entrance not
STN_11 | Entrance (Lift 88.69 88.71 88.69 -20 present in Stage
Shaft) 1 Design

All egress routes directed to underground structures are designed with a minimum 300 mm
internal step - see DP01 - Architecture Design Package for section details. Therefore, flood
protection is achieved to 300 mm above surrounding finished ground level.

Clarke Street and Pacific Highway station entrances are subject to significant architectural
constraints. As such, it is not possible to achieve 300 mm crest protection to the surrounding
finished ground level at the station entrances. However, a more detailed hydraulic assessment
using Manning’s equation was undertaken adjacent to the station entrances to estimate the
required 1% AEP freeboard to prevent ingress of flood water into Crows Nest station.

Based on this hydraulic assessment, providing a freeboard of 210 mm to surrounding finished
ground level at the Clarke Street entrance escalator and 210 mm at the Pacific Highway
entrance is considered adequate to prevent local flash flooding entering the underground
infrastructure.

The lift shaft at the Clarke Street entrance is 20 mm below the adjacent finished ground level
at the site boundary. This does not comply with Sydney Metro’s flood protection requirement
and will be rectified at the Stage 3 design.

4.5.2 Other Entrances

No guidance has been provided by Sydney Metro on setting flood protection levels for OSD
entrances which do not lead into underground railway infrastructure. However, the flood
modelling undertaken as part of this assessment demonstrates that there is low risk of flooding
around these entrances as they are outside the PMF flood extent.

It is recommended that for entrances not leading to underground railway infrastructure are set
above the Flood Protection Level defined in Table 4-4. The Flood Protection Level is based
on the larger of the PMF flood level and the surrounding finished ground level at the entrance
threshold. Note that no freeboard is the required for these entrances.
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Table 4-4 Required Flood Protection Levels for OSD entrances.

SURROUNDING REQUIRED BASIS OF
FINISHED GROUND | FLOOD FLOOD
LEVEL (SFGL) (M PROTECTION PROTECTION
LEVEL
OSD 02 | Entry1 | 91.97 92.32 92.32 SFGL
(Site B)
0SD
OSD 03 | Entry2 | 91.02 91.20 91.20 SFGL
(Site B)
0SD
OSD_04 | Entry 90.25 90.27 90.27 SFGL
(Site C)
0SD
0SD_05 | Entry 90.73 90.83 90.83 SFGL
(Site A)

The two loading docks proposed in the Crows Nest station Stage 2 design will be
waterproofed, preventing the passage of floodwater into underground rail infrastructure via the
loading docks.

4.6 Climate Change Sensitivity

In the METRON Stage 1 Civil design report, the Department of Environment and Climate
Change (DECC) Floodplain Risk Management Guideline — Practical Consideration of Climate
Change, version 1 October 2007 was relied upon for guidance on increased rainfall intensity
caused by climate change. This document recommended undertaking a sensitivity analysis
with a 10%, 20% and 30% increase in rainfall intensity to represent the effects of climate
change. However, guidance in this document has been superseded by the Australian and
Runoff 2016 guidelines. CNDC have sought approval from Sydney Metro to use AR&R 2016
guidelines to assess climate change.

The adopted climate change factor of 19.7% for the 1% AEP event rainfall is derived from the
2090 representative concentration pathway (RCP) scenario 8.5 conditions for the Crows Nest
location, as recommended by AR&R 2016. It shall be noted that sea-level rise will not impact
the Site which is situated at an elevation of around 88 m AHD.

As shown in the Appendix A and , the 1% AEP + 19.7% increase in rainfall intensity flood level
adjacent to the Site is always lower than the PMF flood level. This indicates that climate
change will have no impact on the flood protection levels for Crows Nest station. Furthermore,
1% AEP flood levels are not sensitive to climate change in the vicinity of Crows Nest station.
The flood level increase as a result of climate change at station entrances and accesses is
shown in Table 4-4.

The climate change sensitivity results are similar to those reported in the METRON Stage 1
Civil Design Report, which did not exceed 60 mm.
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Table 4-5 Flood Level Climate Change Sensitivity

FLOOD DEPTH (M) FLOOD LEVEL (M AHD) FLOOD LEVEL
LOCATION NS

5 5 SENSITIVITY TO
- At [Terpne | SlaiaTe o on
rainfall intensit rainfall intensit

OsSD_01 0.00 |0.01 92.24 | 92.24 0.00

OSD_02 0.00 |0.01 91.94 | 91.94 0.00

OSD_03 0.01 | 0.01 90.99 | 90.99 0.00

OSD_04 0.00 |0.01 90.08 | 90.09 0.01

OSD_05 0.06 | 0.08 90.65 | 90.67 0.02

STN_1 0.04 | 0.05 88.08 | 88.09 0.01

STN_2 0.00 | 0.00 N/A N/A 0.00

STN_3 0.00 |0.00 N/A N/A 0.00

STN_4 0.00 | 0.00 N/A N/A 0.00

STN_5 0.06 | 0.07 94.50 | 94.51 0.01

STN_6 0.10 |0.11 94.15 | 94.15 0.01

STN_7 0.00 |0.00 93.92 | 93.92 0.00

STN_8 0.00 |0.01 93.14 | 93.14 0.00

STN_10 0.03 | 0.04 88.34 | 88.36 0.02

STN_11 0.07 | 0.09 88.61 | 88.64 0.02
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5.0 Stormwater Drainage Design

This section describes the revised stormwater management strategy as a result of the
amended over station building proposal. The key difference is the removal of the underground
detention tank at Clarke Lane proposed in the Original Scheme.

It should be noted that in-ground stormwater management, including the modification of
existing stormwater assets and installation of new stormwater assets will be undertaken as
part of the CSSI approval. This strategy is aimed at reducing the potential for future disruption
of footpath access should the OSD construction of Site A and B be delayed after the
completion of the station and Site C and remove the need for detrimental construction works
to the Metro Station and surrounding areas.

5.1 Design Objectives

Technical requirements for site detention have been developed to comply with NSC'’s
Stormwater Management Policy and Permissible Site Discharge (PSD) for the 100-year
Average Recurrence Interval (ARI).

NSC’s detention system design requirement is that the maximum site discharge does not
exceed that which would occur during a 5-year average recurrence interval (ARI) event (under
existing site conditions) for all storm events up to and including the 100-year ARI event. The
discharge for the 5-year average recurrence interval (ARI) event is presented in Table
5-1.

5.2 Existing Drainage

As shown in Figure 5-1, NSC owns existing underground stormwater drainage assets (solid
blue lines) along the southern side of Oxley Street, the western side of Clarke Street and the
southern side of Hume Street.

Detailed stormwater survey indicates that the drainage line along Clarke Street to the junction
at Oxley Street is a nominal 375mm pipeline. This was assumed to be a 450mm pipe in the
Original Scheme. The drainage lines in Hume Street are noted to range between 300mm,
375mm and 525mm nominal pipe size eventually connecting into a 750mm pipe at the corner
of Clarke Street and Oxley Street.
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Figure 5-1 Pre-Existing Council Stormwater Drainage assets (solid blue lines) indicatively shown (North Sydney Council,
2017)

5.3 Existing Site Runoff

Existing site runoff was derived from the calculated area of each Lot (Sites A, B and C). The
existing 5yr ARI runoffs were subsequently calculated and are presented in Table 5-1. The
calculated runoff values are slightly lower (and therefore more conservative) than those in-
dicated in the original SSDA application. The design also uses a conservative approach by
not applying climate change factors to these existing site runoff flows. This results in more
stringent PSD requirements.

The OSD detention stategy is only applicable to the area within the property boundary at Sites
A, B and C. This includes the proposed building footprint and a small pavement catchment
that envelopes the building.

DRAINS model data has been included in Appendix .
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Table 5-1 Pre-Existing Condition Site Flows

Catchment Lot Area (m2) | Existing 5YR ARI flow (L/s)

Site A 3879.2 151
Site B 1872.4 73
Site C 606.8 24

5.4 Proposed Drainage Strategy

The proposed detention strategy requires installation of separate detention tanks within the
future OSD at Sites A, B and C. These will discharge to the in-ground stormwater system via
downpipes provided in the Crows Nest Station design.

5.4.1 Site A Drainage

The Site A OSD building design has been revised in the Amended OSD Scheme. The
exhibited scheme proposed two separate towers divided by a central podium deck. The
original detention strategy involved use of detention tanks within each tower and an
underground detention tank in Clarke Lane to attenuate flows from the podium deck. The
amended building design adopts a single-stepped tower form and the podium deck has been
removed. This allows the underground detention tank at Clarke Lane to also be removed.

The revised Site A drainage strategy proposes collection of roof catchments and conveyance
of these flows to an on-site detention system. As the proposed station footprint is offset from
the site boundary, a small area around the building envelope will not fall on the building roofs
and will therefore bypass the detention system.

The station design has made provision for three tanks to be incorporated in the future
development at Site A. These tanks can discharge through three connection points indicated
in Figure 5-2 below. The station design incorporates two 300mm diameter downpipes, DPA2
and DPA3. A 225mm diameter stub pipe (DPA1) is also provided for a third OSD downpipe
connection. These stormwater connection points have been provided for conveyance of OSD
detention tank discharge into the council stormwater system.

© Sydney Metro 2020 Page 37 of 53

Sydney Metro City & Southwest | Crows Nest Over Station Development Submission Report -

Appendix G: Flood Assessment and Stormwater Management Plan



|
|
| HUME STREAT

PACIFIC HIGHWAY

=—f—

CLARKE LANE

DIA 225 STUB FOR
FUTURE
DOWNPIPE
CONNECTION TO
CONNECT TO
STREET DRAINAGE

DPA2

DIA 300 DOWNPIPE
TO CONNECT TO
STREET DRAINAGE

© Sydney Metro 2020
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Installation of these two downpipes and stub pipe as part of station construction will allow the
OSD construction to proceed without interruption to the station services.
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5.4.2 Site B Drainage

Similar to the original scheme, the Site B roof will capture stormwater and convey this through
down pipes to a detention system within the building.

As per the Site A approach, the station design makes provision for two tanks to be incorporated
in the future development at Site B. These tanks may discharge through two connection points
indicated in Figure 5-3 below. The station design incorporates two 225mm diameter
downpipes, DPB1 and DPB2. These stormwater connection points have been provided for
conveyance of OSD detention tank discharge into the council stormwater system.
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' ' e —
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—
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=
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[ 2] ] 4 _
! “DPE2
DPBA s e e
DIA 225 DOWNPIPE DIA 225 DOWNPIPE
TO CONNECT TO | | TO CONNECT TO
STREET DRAINAGE __STREETDRAINAGE &

Figure 5-3 Site B Connecting Downpipes to Council System

Provision of these downpipes within the station allow the OSD construction to proceed without
interruption to the station services.

The small catchment around the roof area will bypass the OSD. No GPT units are proposed
to treat Site B runoff as indicated in the Exhibited OSD Scheme. Refer to Section 6 for water
quality treatment strategy.

5.4.3 Site C Drainage

The stormwater and detention strategy at Site C has been retained from the Exhibited OSD
Scheme.
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5.4.4 Detention Tanks and Downpipes

All detention tanks will discharge rainwater into the Council stormwater system. The discharge
from the site will be restricted to comply with NSC on-site detention and permissible site
discharge (PSD) requirements.

Site A, B and C have on-site detention tanks located with the OSD buildings as per the
Exhibited OSD Scheme. However the underground detention tank at Clarke Lane has been
removed in the revised scheme.

Downpipes provided in the station design have capacity to take unattenuated flows for a 100-
year ARI event from the sites. This is to cater for blocked conditions within the detention tanks
that could result in unattenuated flows leaving the site.

The future developments are considered high-rise buildings. Vertical face catchments arising
from wind-driven rain (as described in Australian Standards AS3500 Section 3.4.4) has not
been considered in detention modelling. However, the downpipes are sized to take
unattenuated flows from vertical face catchments (for example from balcony drains and
awnings) for a 100 year ARI storm event. Future developmet applications will be required to
assess the requiremets for vertical face catchments in consultation with key stakeholders such
as NSC.

5.5 Detention Modelling

Similar to the modelling approach documented in the Exhibited OSD Scheme, DRAINS was
used for hydrologic and hydraulic modelling to develop a detention strategy. DRAINS is a
computer simulation model that incorporates the ILSAX hydrologic model for calculating peak
flows and then performs hydraulic modelling of the drainage network including pits, pipes and
tanks.

The model was run for storms up to the 100-year ARI events. Results for these events have
been included in this Appendix C.

Modelling parameters and assumptions used are consistent with those documented in the
Exhibited OSD Scheme.

It should be noted that the existing 5 yr ARI flows have been determined with no climate
change factor applied to rainfall data. However, the 100 yr ARI discharges for the OSD
Configuration use a 19.7% climate change factor applied in line with ARR 2016
recommendations. This conservative approach results in more stringent PSD requirements.

5.6 Modelling Results

The analysis in DRAINS has been undertaken to provide preliminary detention tank sizing.
The DRAINS model confirms that sites meet Council’s PSD objectives. Refer to Table 5-2
below. See Appendix C for proposed catchment plan and Appendix C for the proposed OSD
DRAINS detention modelling data.
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Table 5-2 DRAINS Modelling Results

Existing 5YR ARI flow 100 YR ARI Discharge Over Station

Caichment (Permissible Site Discharge) (L/s) Development Configuration (L/s)

Site A 151 140
Site B 73 67
Site C 24 21

The preliminary tank sizing requirements that comply with NSC’s Permissible Site Discharge
limits are indicated in Table 5-3 below:

Table 5-3 Preliminary Tank Sizing

Number of Tank Surface Area | Tank Height

Catchment (m2) (m) Tank Orifice Size

(mm)

Tanks

OSD Site 3
A 14 2.5 130
OSD Site 2
B 14 2 110
OSD Site 1
Cc 35 2.5 75

The tank sizing accounts for proposed floor heights of 3.8m and 3.2m for the OSD storeys at
Sites A and B respectively. These tank dimensions form part of technical advice by CNDC to
the future OSD developer. It is the OSD developer’s responsibility to demonstrate
compliance with NSC’s PSD requirements indicated in Table 5.1.

5.7 Recommendations

5.7.1 Final tank sizing

The preliminary tank sizing indicated in Table 5-3 above may be revised as the design of the
OSD building develops. The OSD developer may also choose to use less tanks than proposed
inTable 5-3. It is the OSD designer’s responsibility to demonstrate the compliance of the final
detention strategy of the OSD buildings with NSC’s requirements.
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5.8 Down Pipe Coordination

As per the Exhibited OSD Scheme, all proposed OSD down pipes and their connections are
to be constructed during the CSSI Approval to enable OSD drainage after the construction of
the Crows Nest Station. This is to prevent additional, detrimental, construction works within
and around the proposed Crows Nest Station.
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6.0 Stormwater Quality

A revised water quality strategy has been developed for the revised OSD design. The key
difference is the absence of central podium deck at Site A in the revised OSD design, that was
to use a green roof design for water quality treatment. To compensate for this, green roof
areas are proposed for sections of the roof areas on Sites A, B and C. The use of proprietary
water quality treatment units has also been rationalised.

6.1 Water Quality Objectives

The pollution reduction targets from the relevant councils / authorities are summarised in Table
6-1. NSC has confirmed the below targets which differ from those documented in the Original
Scheme. Correspondence with NSC is captured in Appendix E.

Table 6-1 Pollution Reduction Targets

Pollution Reduction Target

Total Total Total Gross
IR Suspended | Phosphorous Nitrogen | Pollutants FEIEEED
Solid (kg/yr) (kglyr) (kglyr) (>5mm)
North Appendix K
Sydney 80% 45% 45% 70%
Council
Green Star Green .Bundmg
5 Star Council of
Desian and 80% 60% 45% 90% Australia,
an é (2010), “Emi-5
As Built »
Stormwater

The amended OSD scheme is expected to provide necessary pollution reduction measures to
achieve the Green Star rating target for stormwater.

6.2 Modelling Approach
6.2.1 MUSIC

A MUSIC model was developed to assess the revised water quality strategy. The modelling
approach and assumptions used in the Orginal Scheme were retained. Green roof areas were
modelled using the ‘Bioretention’ treatment node in MUSIC.

Refer to Appendix D for Further MUSIC Data inputs and information.
6.2.2 Methodology

A post development model of the OSD was developed to estimate the pollutant loads
generated by the site as a result of re-development.
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To mitigate the increase in pollutant loads, a MUSIC model was developed incorporating
treatment systems such as Gross Pollutant Traps (GPTs), Rainwater tanks and proprietary
filtration devices and green roof installations. The green roof schematic presented in the
original scheme can be retained in the revised scheme. See Figure 6-1 below:

Green Roof System

Green Roof Drainage Layer

Void Former
Drainage Layer

Separator Sheet
Insulation

Waterproofing

Blue Roof Outiet

Figure 6-1 Proposed Green Roof Drainage Schematic

6.3 Model Inputs

Modelling inputs and assumptions including meteorological data, evapotranspiation, soil
properties are retained from the original scheme. However, catchment areas for the OSD
buildings have changed due to the revised OSD design.

The catchment summary for the revised MUSIC model is presented in the Table 6-2 below.
Table 6-2 Catchment Summary
Catchment ID Area (ha) Area Type | Percent Impervious

0.115 (Roof Catchment 1)
0.107 (Roof Catchment 2)
0.117 (Roof Catchment 3)
A Mixed 100%
0.015 (Pavement Catchment 1)

0.035 (Pavement Catchment 2-Bypass)

0.077 (Roof Catchment 1)
B 0.083 (Roof Catchment 2) Mixed 100%
0.009(Pavement Catchment 1)
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Catchment ID Area (ha) Area Type | Percent Impervious

0.019 (Pavement Catchment 2 -Bypass)
0.053 (Roof Area)

Mixed 100%
0.007 (Pavement Catchment -Bypass)

C

A high impervious area was selected as there is a concrete slab under the vegetated area and
it is likely that most of the run-off will be captured by the rainwater harvesting system.

6.4 Proposed Treatment Devices

A preliminary MUSIC model was developed, incorporating potential feasible water quality
treatment measures to achieve the more stringent Green Star (B) stormwater quality targets.
Refer to Table 6-1.

The revised site MUSIC model layout is shown in Figure 6-2. The areas boxed in red
represent treatment measures that are the responsibility of the OSD developer to further
investigate as part of their design.

Water quality outcomes for the OSD are improved by in-ground treatment methods proposed
to be installed as part of the station design. These measures are shown inside the blue box in
Figure 6-2. A hydrodynamic separator unit (Humes Humeceptor STC2 or approved
equivalent) is proposed to receive and treat catchment runoff from Site A. Litter Baskets
(EcoSol or approved equivalent) are also proposed to be installed in several in-ground
stormwater pits to capture gross pollutants and suspended solids. Pits with litter baskets
incorporate a 350mm drop to facilitate the installation of the basket. They will require regular
maintenance and cleaning particularly after major storm events.

Trench drains have been incorporated in the footpath as part of the station drainage design.
These will capture and direct footpath runoff to litter baskets and the Humeceptor unit to
improve pollutant removal.
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Figure 6-2: MUSIC Model Layout
6.4.1 Treatment Measures within OSD Envelope

The OSD developer will need to incorporate treatment measures within the OSD building
design for Sites A and B. For example, roof gardens and rainwater tanks could be used to
achieve water quality outcomes. For the roof gardens, the revised MUSIC model assumes
50% of the related roof catchments is treated while 50% will bypass this treatment measure.
Detention tanks required for attenuation will also perform a treatment function.

As part of future development applications a detailed water quality analysis to demonstrate
the compliance of the OSD with NSC requirements will be required.

6.5 Stormwater Quality Modelling Results

Preliminary MUSIC model results and treatment train effectiveness for the revised scheme are
summarised in Table 6-3. Modelled results indicate that the proposed treatment train will
meet Council requirements and Green Star target rating targets.
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Table 6-3 MUSIC Modelling Results

Developed Scenario Green Star

Model Output Parameters i Pollutant ratin

P Residual Reduction g 1

Load Targets
Total Suspended Solids (kg/yr) 1830 268 85.4% 80%
Total Phosphorus (kg/yr) 3.64 1.06 70.9% 60%
Total Nitrogen (kg/yr) 25.2 13.7 45.7% 45%
Gross Pollutants 209 20.1 90.4% 90%<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>